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Summary

● Re-Analysis of 2 CARMENES targets with published 
planets: GJ 338B & GJ 1002

 
● Multi GP approach 

● Comparing results with the literature

● Conclusions



3

Pyaneti1 code

● Multidimensional Gaussian process2

Quasic-Periodic Kernel:

Simultaneous fit RV + Activity

Methodology

- PGP (Rotacional period of the star)
- λe (Lifespan of the active regions)
- λp (Active region distribution) 

1 (Barragán et al. 2022 MNRAS.509..866B) 2 (Barragán et al. 2023 MNRAS.522.3458B)

https://ui.adsabs.harvard.edu/classic-form/#abs/2022MNRAS.509..866B/abstract
https://ui.adsabs.harvard.edu/classic-form/#abs/2023MNRAS.522.3458B/abstract
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GJ 338 B

Spectral type M0.0 V 

Stellar parameters:

- M
⋆
 = 0.64 ± 0.07 M

⊙

- R
⋆
 = 0.58 ± 0.03 R

⊙

- Teff = 4005 ± 51 K

- d = 6.334 pc

- Prot = 16.61 ± 0.04 d

González-Álvarez et al. (2020)

GJ 338 B b

Planetary parameters:

- MP = 10.27 ± 1.4  M
⊕

- PP = 24.45 ± 0.02 d

Analysis and results

Super-Earth
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GJ 338 B (GLS Hα)
CARMENES DATA 16.61 d
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GJ 338 B (GLS RVs)
16.61 d 24.45 dCARMENES DATA
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GJ 338 B (GP+RV)

 (d) 

1pl+GP model



GJ 338 B (Multi-GP RV+Hα)

Hα
RV 

   Multi-GP+1pl

8



9

GJ 338 B b 
Prot (lit ) =16.61 ± 0.04 d

Prot=
RV+GP VS RV+Multi-GP

K (m/s)=3.07 ± 0.37
P (days)= 24.45 ± 0.02
mP sin i (M

⊕
)= 10.27 ± 1.4

Results in 
González-Álvarez et al. (2020)

    RMS res [m/s]:                        2.98                             2.8                                     3.2                                              

Multi-GP fitRV+GP fit
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GJ 1002

Spectral type M5.5 V 

Stellar parameters:

- M
⋆
 = 0.12 ± 0.01 M

⊙

- R
⋆
 = 0.137 ± 0.005 R

⊙

- Teff = 3024 ± 52 K

- d = 4,84 pc

- Prot = 126 ± 15 d

Suárez-Mascareño et al. (2023)

GJ 1002 b

Terrestrial 

Planetary parameters:

- MP = 1.08 ± 0.13  M
⊕

- PP = 10.34 ± 0.03 d

GJ 1002 c

Terrestrial

Planetary parameters:

- MP = 1.36 ± 0.17  M
⊕

- PP = 21.20 ± 0.01 d

Analysis and results
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GJ 1002 (GLS FWHM)
10.35 d 21.2 d 125 d

CARMENES +
ESPRESSO    

CARMENES

ESPRESSO 
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GJ 1002 (GLS RVs)
10.35 d 21.2 d 125 d

CARMENES +
ESPRESSO    

CARMENES

ESPRESSO 
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GLS RESIDUALS  

GJ 1002 (GLS RVs)

CARMENES + ESPRESSO    

CARMENES + ESPRESSO    
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GJ 1002 (Multi-GP RV+FWHM)
CARMENES + ESPRESSO    FWHM 

DATA
   Multi-GP+1pl
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CARMENES + ESPRESSO    RV DATA    Multi-GP+1pl

GJ 1002 (Multi-GP RV+FWHM)
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GJ 1002 (Multi-GP RV+FWHM)
CARMENES + ESPRESSO    FWHM 

DATA
   Multi-GP+2pl
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GJ 1002 (Multi-GP RV+FWHM)
CARMENES + ESPRESSO    RV DATA    Multi-GP+2pl



18

GJ 1002 b & c
RV PHASE FOLDED

P
b
=10.34 d P

c
=21.19 d
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GJ 1002 b & c

Prot (lit ) =126 ± 15 d

Prot=

1.31 ± 0.14
10.346±0.027
1.08 ± 0.13

1.30 ± 0.14
21.202±0.013
1.36 ± 0.17

RMS res [m/s]:                    1.91                       1.35               1.30                                 1.91                       1.35               1.30     

Suárez-Mascareño et al. (2023) Suárez-Mascareño et al. (2023)Multi-GP fit Multi-GP fit

Low activity star—> Better modeled with GP 
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Discussion

GJ 1002 b & c

GJ 338B b

Super-Earths 
and 
Mini-Neptunes

Terrestrial

Ice and Gas giantsHot Jupiters 
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Conclusions
● We re-obtained all the planetary parameters of each system.

● Using Multi-GP in RV+activity indicators is necessary to detection of Earth 

like planets in the HZ of GJ 1002.

● Multidimensional Gaussian Processes (Multi-GP) are emerging as a key tool 

for modeling stellar activity in M-type stars.

● Multi-GP have proven particularly effective in more active stars, where 

stellar activity reflected in FWHM, Hα, and RV can mask planetary signals.

● A more detailed study with additional systems and the inclusion of new 

kernels, such as dSHO, is necessary to better model and account for stellar 

activity.


